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DETAILED ACTION 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1, Claims 1 & 4-7 rejected under 35 U.S.C. 102(b) as being fully anticipated by Kleinknecht 

(USPN'123). 

Claim 1 

Kleinknecht discloses in conjunction with Fig. 1, a method comprising of providing a 
semiconductor substrate 10 and forming a first plurality of implant regions 14 in the substrate 10. 
Kleinknecht discloses illuminating 18 a first plurality of implant regions 14 with a light source 
26 in a scatterometry tool generating a trace profile corresponding to an implant profile of said 
implant regions (col. 3, Unes 5-42). 
Claims 4-7 

Kleinknecht discloses a light source, a grating structure, P and N-type dopant materials, 
and an implant depth profile comprised of a dopant concentration level (col. 2, lines 28-40 & col. 
3, lines 5-54). 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner m which the invention was made. 

2. Claim 2 rejected under 35 U.S.C. 103(a) as being unpatentable over Kleinknecht. 
Claim 2 

Kleinknecht discloses a method further comprising generating an additional trace profile 
for an additional plurality of implant regions formed in said substrate or additional substrates. 
The said additional plurality of implant regions having an implant profile different from said first 
plurality of implant regions (col. 2, line 28-col. 3, line 54). Kleinknecht discloses several 
patterns were fabricated, and it is obvious to someone of ordinary skill in the art at the time of 
the claimed invention that one would want to obtain different implant depth profiles for different 
implantation depths and implant concentration levels of the several fabricated profiles in order to 
save considerably in man-hours needed for taking four-point sheet resistance tests (col. 2, lines 
28-40 & col 4, lines 32-46). 

3. Claims 3 & 8-37 rejected under 35 U.S.C. 103(a) as being unpatentable over Kleinknecht 
in view of Kotani (USPN '362). 

Claim 3 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
provide a library comprised of a plurality of calculated trace profiles of implant regions having 
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varying implant profiles. Kotani shows that it is known to provide a library comprised of a 
plurality of calculated trace profiles of implant regions having varying implant profiles (col. 1, 
lines 22-25, col. 3, line 57-col 4, line 5 & coL 4, line 53-col. 5, line 5) for manufacturing 
semiconductor devices. It would have been obvious to someone of ordinary skill in the art to 
combine the device of Kleinknecht with the library (database) of calculated (acquired) data of 
Kotani for the purposes of providing a means for managing the production of semiconductor 
wafers (Kotani, col. 2, hnes 15-17). 
Claim 8 

Kleinknecht discloses in conjunction with Fig. 1, a method of measuring profiles (depth 
profiles) of implant regions 14 formed in a semiconductor substrate 10 comprising forming a 
plurality of implant regions 14 in a semiconductor substrate 10. Kleinknecht discloses 
illuminating 18 said plurality of implant regions and measuring light reflected off the substrate to 
generate a profile trace for said implant regions (col. 3, lines 5-42). 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
comparing the generated profile trace to a target profile trace and modifying based upon a 
deviation between the generated profile trace and the target profile trace at least one parameter of 
an ion implantafion process used to form implant regions on subsequently processed substrates. 
Kotani shows that it is known to provide comparing the generated profile trace to a target profile 
trace and modifying based upon a deviation between the generated profile trace and the target 
profile trace at least one parameter of an ion implantation process used to form implant regions 
on subsequently processed substrates (col. 1, hnes 22-25, col. 3, line 57-col. 4, line 5 & col. 5, 
lines 14-32) for manufacturing semiconductor devices. It would have been obvious to someone 
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of ordinary skill in the art to combine the device of Kleinknecht with the library (database) of 
calculated (acquired) data of Kotani for the purposes of providing a means for managing the 
production of semiconductor wafers (Kotani, col. 2, Unes 15-17). 
Claim 9 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
provide a method comprising correlating the generated profile trace to a profile trace from a 
library where the profile trace from the library has an associated implant region profile. Kotani 
shows that it is known to provide a method comprising correlating the generated profile trace to a 
profile trace from a library where the profile trace from the library has an associated implant 
region profile (col. 1, lines 22-25, col 3, line 57-col. 4, line 5 & col. 4, line 53-col. 5, line 57) for 
manufacturing semiconductor devices. It would have been obvious to someone of ordinary skill 
in the art to combine the device of Kleinknecht with the correlation (reference) of stored data 
from a library (database) to newly acquired data of Kotani for the purposes of providing a means 
for managing the production of semiconductor wafers (Kotani, col. 2, lines 15-17). 
Claim 10 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
modifying based upon a deviation between the generated profile trace and a profile trace from 
the library, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates. Kotani shows that it is known to provide modifying based 
upon a deviation between the generated profile trace and a profile trace from the library, at least 
one parameter of an ion implantafion process used to form implant regions on subsequently 
processed substrates (col. 1, lines 22-25, col. 3, line 57-col. 4, line 5 & col. 5, hnes 14-32) for 
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manufacturing semiconductor devices. It would have been obvious to someone of ordinary skill 
in the art to combine the device of Kleinknecht with the library (database) of calculated 
(acquired) data of Kotani for the purposes of providing a means for managing the production of 
semiconductor wafers (Kotani, col. 2, hnes 15-17). It is obvious that when comparing an 
obtained profile trace to a previously attained profile trace, whether it's a target profile or not, 
both will be stored in some form of library/database in order to be used for future comparison as 
shown by Kotani. 
Claims 11. 19, 27, & 34 

Kleinknecht in view of Kotani discloses wherein measuring the reflected light comprises 
measuring the intensity of the reflected light (col. 3, lines 5-42). 
Claims 12 & 20 

Kleinknecht in view of Kotani discloses a method comprising providing a library of 
calculated profiles traces, each of which correspond to a unique profile of an implanted region 
(Kotani, col 5, lines 14-57). It is obvious to someone of ordinary skill in the art that the process 
flows stored by Kotani are associated with an unique implant region profile based on a specific 
process flow to achieve which ever desired unique profile. 

Regarding the further limitation in claim 20, it is the posifion of the Office that even 
though the reference of Kleinknecht in view of Kotani does not specifically disclose providing a 
library of profile traces in a library, it does outline the importance of storing profile 
characterisfics in a processor (database) (col 4, line 41-63). In light of the applicants disclosure, 
there is no critically distinguishing providing a library in a library feature in the applicants 
disclosure that exemplifies novelty over prior art disclosure. Therefore producing the same 
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results as the applicant's limitation, therefore the reference of Kleinknecht in view of Kotani 
reads on applicants claimed limitation. 
Claims 13, 14, 21, 22, 28, 29, 36, & 37 

Official notice taken. It is the position of the Office that it is obvious and well known to 
someone of ordinary skill in the art at the time of the claimed invention to anneal a 
semiconductor substrate during the manufacturing process, whether it be before or after an ion 
implantation process. This is evident because it is well known in the art to perform optical 
measuring processes to inspect manufactured devices several times during the manufacturing 
process in order to insure successful process conditions throughout the entire process. 
Claims 15, 23,& 30 

Kleinknecht in view of Kotani discloses a method wherein modifying at least one 
parameter of an ion implant process comprises modifying at least one of an ion implant energy, 
an implant angle, a dopant material, and a dopant material concentration (Table 1, col. 4, 
Kleinknecht). It is obvious and well known to someone of ordinary skill in the art that during the 
fabrication process of semiconductor devices, certain process parameters such as implant angles, 
dopant material and dopant material concentration among others are variable in order to quickly 
optimize production of the semiconductor devices. Therefore, Apphcant will be appreciated that 
the reference of Kleinknecht in view of Kotani reads on the applicants claimed limitations. 
Claim 16 

Kleinknecht discloses in conjunction with Fig. 1, a method of measuring profiles (depth 
profiles) of implant regions 14 formed in a semiconductor substrate 10 comprising forming a 
plurality of implant regions 14 in a semiconductor substrate 10. Kleinknecht discloses 
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illuminating 18 said plurality of implant regions and measuring light reflected off the substrate to 
generate a profile trace for said implant regions (col. 3, lines 5-42). 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
provide a method comprising comparing the generated profile trace to a calculated profile trace 
from a library, the calculated profile trace having an associated implant region profile and 
modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates. Kotani shows that it is known to provide a method 
comprising comparing the generated profile trace to a calculated profile trace from a library and 
modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates (col 1, lines 22-25, col. 3, line 57-col. 4, line 5 & col. 4, line 
53 -col. 5, line 57) for manufacturing semiconductor devices. It would have been obvious to 
someone of ordinary skill in the art to combine the device of Kleinknecht with the comparison 
(reference) of stored data from a library (database) to newly acquired data of Kotani for the 
purposes of providing a means for managing the production of semiconductor wafers (Kotani, 
col. 2, lines 15-17). It is obvious that the stored depth profiles of Kotani are calculated prior to 
be stored in the database. 
Claims 17,18, 25, & 26 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
comparing the generated profile trace to a target profile trace and modifying based upon a 
deviation between the generated profile trace and the target profile trace at least one parameter of 
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an ion implantation process used to form implant regions on subsequently processed substrates. 
Kotani shows that it is known to provide comparing the generated profile trace to a target profile 
trace and modifying based upon a deviation between the generated profile trace and the target 
profile trace at least one parameter of an ion implantation process used to form implant regions 
on subsequently processed substrates (col. 1, lines 22-25, col. 3, line 57-coL 4, hne 5 & col. 5, 
lines 14-32) for manufacturing semiconductor devices. It would have been obvious to someone 
of ordinary skill in the art to combine the device of Kleinknecht with the library (database) of 
calculated (acquired) data of Kotani for the purposes of providing a means for managing the 
production of semiconductor wafers (Kotani, col. 2, lines 15-17). 
Claim 24 

Kleinknecht discloses in conjunction with Fig, 1, a method of measuring profiles (depth 
profiles) of implant regions 14 formed in a semiconductor substrate 10 comprising forming a 
plurality of implant regions 14 in a semiconductor substrate 10. Kleinknecht discloses 
illuminating 18 said plurality of implant regions and measuring light reflected off the substrate to 
generate a profile trace for said implant regions (col. 3, lines 5-42). 

Kleinknecht in view of Kotani discloses a method comprising providing a library of 
calculated profiles traces, each of which correspond to a unique profile of an implanted region 
(Kotani, col. 5, lines 14-57). It is obvious to someone of ordinary skill in the art that the process 
flows stored by Kotani are associated with an unique implant region profile based on a specific 
process flow to achieve which ever desired unique profile. 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
provide a method comprising comparing the generated profile trace to a calculated profile trace 
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from said library, the calculated profile trace having an associated implant region profile and 
modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates. Kotani shows that it is known to provide a method 
comprising comparing the generated profile trace to a calculated profile trace from a library and 
modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates (col. 1, lines 22-25, col. 3, line 57-col. 4, line 5 & col. 4, hne 
53-col 5, line 57) for manufacturing semiconductor devices. It would have been obvious to 
someone of ordinary skill in the art to combine the device of Kleinknecht with the comparison 
(reference) of stored data from a library (database) to newly acquired data of Kotani for the 
purposes of providing a means for managing the production of semiconductor wafers (Kotani, 
col. 2, lines 15-17). It is obvious that the stored depth profiles of Kotani are calculated prior to 
be stored in the database. 
Claim 31 

Kleinknecht discloses in conjunction with Fig. 1, a method of measuring profiles (depth 
profiles) of implant regions 14 formed in a semiconductor substrate 10 comprising forming a 
plurality of implant regions 14 in a semiconductor substrate 10. Kleinknecht discloses 
illuminating 18 said plurality of implant regions and measuring light reflected off the substrate to 
generate a profile trace for said implant regions (col. 3, lines 5-42). 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
comparing the generated profile trace to a target profile trace and modifying based upon a 
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deviation between the generated profile trace and the target profile trace at least one parameter of 
an ion implantation process used to form implant regions on subsequently processed substrates. 
Kotani shows that it is known to provide comparing the generated profile trace to a target profile 
trace and modifying based upon a deviation between the generated profile trace and the target 
profile trace at least one parameter of an ion implantation process used to form implant regions 
on subsequently processed substrates (col 1, lines 22-25, col. 3, line 57-col. 4, line 5 & col. 5, 
lines 14-32) for manufacturing semiconductor devices. It would have been obvious to someone 
of ordinary skill in the art to combine the device of Kleinknecht with the hbrary (database) of 
calculated (acquired) data of Kotani for the purposes of providing a means for managing the 
production of semiconductor wafers (Kotani, col. 2, lines 15-17). 

Kleinknecht in view of Kotani discloses a method wherein modifying at least one 
parameter of an ion implant process comprises modifying at least one of an ion implant energy, 
an implant angle, a dopant material, and a dopant material concentration (Table 1, col. 4, 
Kleinknecht). It is obvious and well known to someone of ordinary skill in the art that during the 
fabrication process of semiconductor devices, certain process parameters such as implant angles, 
dopant material and dopant material concentration among others are variable in order to quickly 
optimize producfion of the semiconductor devices. Therefore, Applicant will be appreciated that 
the reference of Kleinknecht in view of Kotani reads on the appHcants claimed limitations. 
Claims 32 & 33 

Kleinknecht substantially teaches the claimed invention except that it fails to show 
provide a method comprising comparing the generated profile trace to a calculated profile trace 
from a library, the calculated profile trace having an associated implant region profile and 
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modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates. Kotani shows that it is known to provide a method 
comprising comparing the generated profile trace to a calculated profile trace from a library and 
modifying based upon a deviation between the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implantation process used to form implant regions on 
subsequently processed substrates (col 1, lines 22-25, col 3, line 57-col 4, line 5 & col. 4, line 
53-col 5, line 57) for manufacturing semiconductor devices. It would have been obvious to 
someone of ordinary skill in the art to combine the device of Kleinknecht with the comparison 
(reference) of stored data from a library (database) to newly acquired data of Kotani for the 
purposes of providing a means for managing the production of semiconductor wafers (Kotani, 
col. 2, lines 15-17). It is obvious that the stored depth profiles of Kotani are calculated prior to 
be stored in the database. 
Claim 35 

Kleinknecht in view of Kotani further discloses a method comprising providing a Ubrary 
of historical profile traces, each of which correspond to a unique profile of an implanted region 
(Kleinknecht, col. 5, lines 14-57). It is the position of the Office that adding the further 
limitafion of historical profile traces does not add patentable weight, therefore, the reference of 
Kleinknecht in view of Kotani reads on the claimed limitations. 
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Response to Arguments 



4. 



Applicant's arguments with respect to claims 1-37 have been considered but are moot in 



view of the new ground(s) of rejection. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan D Valentin II whose telephone number is (571) 272-2433. 
The examiner can normally be reached on M-Th., Every other Fr.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G Font can be reached on (571) 272-2415. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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